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The Commissioning Brief of this Review 
 
East Kent Hospitals University NHS Foundation Trust commissioned a literature review on 
current evidence on avoiding early readmission after discharge from hospital.  The review 
was conducted in preparation for developing an intervention or intervention programme 
which could be piloted in East Kent to reduce readmission rates across the three hospital 
sites. The review is being used in the preparation and development of a proposal for an 




1.Introduction: Methods of the Review 
 
1.1 Scoping the review 
 
The review was conducted using rapid review methodology. Rapid review methodology 
involves an initial scoping stage to identify particular areas the review should focus upon. 
The initial scoping review of potential literature identifies the range and types of 
interventions studies and the range and types of methodologies applied. The initial scoping 
review identified a large number of good quality Randomised Controlled Trials available in 
the area and a decision was made to focus upon RCT designed studies. 
 
1.2 Search strategy 
 
The aim of the search strategy is to provide a comprehensive retrieval of all published 
research addressing the research question. As a rapid review was conducted retrieval did 
not involve searches of grey literature, unpublished material or scanning of reference lists.  
 
Generic electronic search strategies were developed and tested that focused upon the 
research question. Details of the search strategy are provided in appendix I. The following 
databases were searched; Medline Ovid, Embase, CINAHL and ASSIA. A specific filter was 
applied to identify controlled studies. 
 
1.3 Criteria for including studies in the review 
 
1. Randomised controlled trials 
2. Patient population 65 years or older 
3. Patients discharged from inpatient facilities 
4. Patients not discharged from ambulatory care, day hospitals or nursing homes 
5. Interventions aimed at modification to discharge procedure 
6. Interventions not surgical or pharmaceutical 
 
 
1.4 Assessment of studies for inclusion 
 
Each selected study was further assessed for methodological quality using the checklist in 
appendix II. Studies were excluded if they involved pseudo-randomisation or inappropriate 
controls or if loss to follow-up exceeded 40%. 
 
1.5 Data extraction 
 
The primary data extracted included population type, setting, intervention type and 
readmission rate at follow-up. Where possible readmission rates were standardized for 
comparison. A random effects model was utilized in the analysis to address for the observed 
heterogeneity. Sub-group analysis and sensitivity analysis was beyond the scope of a rapid 
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1.6 Typology of interventions 
 
The scoping review identified a typology of intervention types that are not mutually 
exclusive but provide a categorical framework for conceptualizing intervention types.  
 
1. Discharge planning are primarily interventions that utilize comprehensive discharge 
planning protocols. 
2. Discharge support involves the development of new and utilization of existing schemes 
targeted specifically at newly discharged patients. 
3. Comprehensive geriatric assessment involved complex assessment of inpatients and 
patients recently discharged from hospitals. 
4. Educational interventions involves a wide array of interventions with an educational 
component particularly orientated towards self-management and symptom management. 
 




























2. Discharge Planning 
2.1 Introduction 
The review was undertaken as detailed in the introduction in section 1. Overall 267 initial 
studies were classified as involving discharge planning and after assessment 13 were 
identified as good quality randomized controlled trials as defined by the assessment criteria 
detailed in appendix II. 
The studies retrieved all address discharge planning prior to discharge from secondary care. 
The studies involve a variety of populations all aged 65 years or older (table 2.1). The sample 
sizes of the studies ranged from relatively small to quite large (table 2.3) and this has been 
taken into account in the analysis. Naylor et al (1990) and Coleman et al (2004) were both 
described as pilot studies. The meta-analysis involves the synthesis of weighted odds ratios 
for all studies where the primary outcome was available. The primary outcome is the 
number of readmissions in a specified period. Naylor et al (1999) and Palfrey (1999) used a 
survival analysis to calculate time to first readmission as a primary outcome and Somers et 
al (2000) used a readmission rate over an 18-month period. These studies are described but 
not included in the meta-analysis. In order to adjust for heterogeneity between study 
populations, settings and interventions a random effects model has been applied to the 
data synthesis. 
The interventions detailed in the selected studies contain a number of common elements 
(Table 2.2). Interventions were delivered by a single specialist, usually a specialist nurse, but 
in one case a specialist social worker (Evans et al 1993). The role of the specialist was to 
assess, co-ordinate and provide post-discharge support. They also provided educational 
support relating o the individual’s condition and reinforced any clinical education already 
provided. All of the studies included post-discharge support usually in the form of a contact 
within the first 24-hours of discharge. Laramee et al (2003) extended telephone support 
contact over a 12-week period and McInnes et al (1999) co-coordinated a home visit by the 
patients general practitioner within 24-hours of discharge. Many of the studies involved co-
ordination between secondary care and community resources. McInnes et al (1999) also 
explored the communication interface between primary and secondary care. 
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Translation of these models to the NHS would likely involve the development of either 
specialist discharge staff or the up skilling of existing nursing staff to assess, co-ordinate and 
educate patients at discharge and follow them up over a period of time after discharge.  
 
2.2 Results 
Table 2.4 contains the readmission rates for the studies included in the meta-analysis. The 
primary outcome measure was the number of re-admissions in a given time period for each 
of the intervention or treatment as usual groups. The statistic derived is the odds ratio, i.e. 
the odds of being re-admitted in the intervention group versus the odds of being re-
admitted in the treatment as usual group. RevMan (v.5.0) was used for the meta-analysis. 
The overall odds ratio is derived using a random effects model with the study sample size 
used as a weighting variable. 
Only 10 studies reported the primary outcome in a way that was accessible to synthesis or 
in a way that could be standardized for synthesis. Two studies reported survival curves 
indicating time to first re-admission and one study calculated re-admission rates over an 18 
month period, far in excess of the period reported for other studies. 
Figure 2.1 is a funnel plot of the studies included in the review. The funnel plot graphs the 
standard error of the natural logarithm of the odds ratio for each study versus the odds 
ratio for each study. The funnel plot is used to explore for any potential in bias in either 
identification or publication of studies. We conclude from this plot that the studies included 
are representative and generalisable to the overall population. 
The meta-analysis was conducted using a random effects model to adjust for observed 
heterogeneity between the study populations and settings. Figure 2.2 is the individual and 
synthesized results of the 10 studies included in the review. Two studies (Laramee 2003 and 
Naylor 1994) indicate a non-significant negative effect of discharge planning (1.16; 0.71 – 
1.89 and 1.11; 0.54 – 2.27). Three studies indicate a non-significant positive effect of 
discharge planning (Balaban 2008, Kennedy 1997 and McInnes 1999). Five studies indicate a 
significant positive effect of discharge planning (Coleman 2004, Coleman 2006, Evans 1993, 
Lim 2003 and Naylor 1994). 
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The overall pooled odds ratio favouring discharge planning is 0.68 (95% CI 0.58-0.79) and 
this is significant at the 0.01 level.  
The results of this review based upon 10 high quality randomized controlled trials of 
discharge planning versus treatment of usual indicate that discharge planning has the 
potential to reduce readmission rates by approximately 20% in the older population being 
discharged from secondary care. 
Discharge planning is loosely defined as having a named individual who takes responsibility 
for assessing the needs of an individual patient prior to discharge, co-coordinating 
community and primary sources of post-discharge services, providing and reinforcing 
educational information relating to patient self-management and providing short term 
telephone follow-up to address any ongoing concerns for the patient after discharge. 
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usual 
 
Specialist nurse needs assessment and post-discharge care co-
ordination versus treatment as usual 
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treatment as usual 
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The review was undertaken as detailed in the introduction. Overall 134 studies or potential 
studies were identified and after assessment 17 were considered of suitable quality to be 
included in the meta-analysis.  
 
All of the studies address the use of comprehensive geriatric assessment (CGA) (table 3.1). 
CGA is distinctive in that it is delivered by a multi-disciplinary team with the exception of Siu 
(1996) where the intervention was provided by a single practitioner, a geriatric nurse 
specialist, with support from a wider multi-disciplinary team. The majority of studies were 
conducted overseas particularly in the US. The majority of studies involve patients aged 70 
years or more in general or psychiatric inpatient services. The synthesis of data includes 
outcomes for 12 of the 17 studies where readmission rates were reported. The time period 
of outcome measurement ranges from 30 days to 12 months. To adjust for heterogeneity in 
the synthesized studies a random effects model has been applied. 
 
The majority of comprehensive geriatric assessment interventions occurred as inpatients 
and used specialist multi-disciplinary staff including consultants, doctors, specialist nurses, 
physiotherapists, occupational therapists, dieticians and social workers (table 3.2). It is 
worth bearing in mind that the intervention involves not only comprehensive clinical and 
social needs assessment and co-ordination of care but also involves an assessment of 
suitability for discharge and as such potential issues of generalisability arise. Study sample 
sizes are detailed in Table 3.3. 
 
The lack of UK based studies makes generalising the findings of these interventions to an 
NHS setting problematic, and they may be overly resource intensive for NHS settings in that 
they depend upon complex multi-disciplinary teams. Further an emphasis of the studies is 
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upon suitability for discharge rather than managing the discharge process and the interface 




Table 3.4 contains the re-admission rates for studies included in the analysis. The primary 
outcome measure was number of re-admissions in a given time-period and this ranged from 
30 days to 12 months. The derived statistic is the odds ratio, the odds of being re-admitted 
in the intervention group versus the odds of being re-admitted in the treatment as usual 
group. Revman 5.0 was used for the meta-analysis and a random effects model fitted to 
adjust for observed heterogeneity in terms of populations, environment and interventions. 
 
Figure 3.1 is a funnel plot if the reported studies and indicates no concerns regarding 
potential sources of publication or extraction bias. Figure 3.2 reports the results of the 
individual studies including the weighting factor imposed and the overall results of the 
meta-analysis. Five of the 12 studies synthesized indicated an overall positive effect of 
comprehensive geriatric assessment (Crotty 2008, Garasen 2007, Hansen 1995, Slaets 1997 
& Thomas 1993). None of the studies indicated an overall negative effect and the remainder 
of the studies indicated equivocal effects between comprehensive geriatric assessment and 
treatment as usual. The overall effect significantly favours comprehensive geriatric 
assessment with an odds ratio of 0.75 (95% CI 0.64 – 0.89). The results based upon 12 
randomised controlled trials indicate that comprehensive geriatric assessment has the 
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Figure 3.2: Meta-analysis and forest plot for the 12 studies comparing CGA with treatment as usual
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Discharge support arrangements include interventions designed to support older people 
after discharge from hospital. Discharge support arrangements encompass a broad range of 
interventions from a simple telephone call post-discharge to multi-disciplinary interventions 
including elements of rehabilitation. The initial scoping review identified 277 studies of 
which 15 have been extracted and included within the synthesis. 
 
The studies all involve discharge of older people, aged 65 or more years, and the sample 
sizes vary from quite small to very large. A full description of interventions and study 
inclusion and exclusion criteria is detailed in tables 4.1 and 4.2 and study sample sizes are 
detailed in table 4.3. Because of the variety of setting, populations and interventions a 
random effects model has been applied to the resulting meta-analysis. 
 
Discharge support arrangements encompass a broad array of intervention types and 
intensities. They include elements of rehabilitative support in the patients home provided 
by secondary and primary care staff, supervision and co-ordination of secondary care 
discharge by primary care staff who take responsibility for post-discharge clinical 
management and a variety of forms of surveillance including visits from health 
professionals, visits from other professionals such as social services and telephone contact. 
The intervention is usually provided by a nurse or assistant. Disease specific rehabilitation 
programmes, for stroke or cardiac problems, are only included in the review if the 




Table 4.4 contains re-admission rates for the 10 studies included in the meta-analysis. The 
primary outcome measure was the number of re-admissions over a specified period and this 
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ranged from 30 days to 12 months. The derived statistic is the odds ratio, with study sample 
size used as a weighting variable. A random effect model has been applied. 
 
Figure 4.1 is a funnel plot of the synthesized studies and indicates no evidence of potential 
bias in publication or retrieval. Figure 4.2 is the individual and overall meta-analysis for the 
10 included studies. Only one study (Beckie 1989) indicated a significant positive effect of 
the intervention and this study was one of the smallest sample sizes. One study 
(Weinberger 1996) indicated an significant negative effect favouring the treatment as usual 
condition. The remaining 8 studies were equivocal. The overall meta-analysis indicated an 
equivocal effect with an odds ratio of 1.07 (95% CI 0.92 – 1.23). 
 
This result would tend to suggest that discharge support arrangements as conceptualised 
within this review are not effective in reducing re-admission rates in this population. It is 
worth noting that home-based rehabilitation, one of the core elements of discharge support 
arrangements, are effective within certain disease specific areas most notable cardiac and 
stroke. The application of these interventions to a more general population probably dilutes 
the observed effectiveness. 
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5. Educational Interventions 
 
5.1 Introduction 
The review was undertaken as detailed in the introduction. Overall 198 potential studies 
were identified in the scoping review. After methodological assessment 19 studies were 
considered for inclusion in the synthesis.  
 
The studies all address educational interventions to reduce readmission rates in people 
aged 65 years or more discharged from secondary care. Educational interventions are 
broadly defined as interventions that are orientated towards empowering patients to self-
manage aspects of their own clinical care post-discharge. These interventions include 
proactive methods of providing education through the provision of information, either 
written or verbal, or through providing information regarding appropriate sources of help 
and information in the community after discharge from secondary care. A particular focus in 
this review includes the extended role of pharmacists in providing guidance, support and 
medication review and the potential effectiveness of this approach in reducing re-
admissions. 
 
Table 5.1 and table 5.2 contain description of the populations and interventions of studies 
included in the review. A total of 19 studies were considered of appropriate scientific value 
to be included in the review. Of these, 12 included re-admission rates in a form suitable for 
synthesis. Five studies focused particularly upon pharmacist delivered interventions and 
these are analysed within the main review and as a sub-group of the main review. Study 
sample sizes are detailed in table 5.3. 
 
5.2 Results 
Table 5.4 highlights re-admission rates of the 12 studies included in the review. The primary 
outcome measure was re-admissions within a specified time period and this varied between 
studies from 45 days to 12 months. The statistic derived is the odds ratio, the odds of re-
admission in the intervention group compared with the odds of re-admission in the 
treatment as usual group. Meta-analysis was undertaken using Revman v5.0 and a random 
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effects model fitted to adjust for the heterogeneity observed in populations, settings and 
interventions. Figure 5.1 is a funnel plot of the studies and indicates no reason to be 
concerned regarding publication or retrieval bias. Figures 5.2 and 5.3 provide individual and 
meta-analytical results and forest plots for the overall review and the pharmacist sub-group 
review. 
 
In the initial analysis 12 studies were synthesized. Of these, four reported a significant 
positive effect of intervention over control (Beckie 1989, Koelling 2005, Sinclair 2005 & 
Stewart 1998). One study reported a significant negative effect of the intervention (Holland 
2005). The remaining studies were equivocal in terms of effect. The overall meta-analysis 
provided an estimate of the odds ratio of 0.73 (95% CI 0.54 – 0.99) significantly favouring 
the intervention. 
 
A sub-group analysis of five studies explored educational intervention delivered in the main 
by pharmacists, both community and secondary care pharmacists, and including medication 
review as one aspect of the intervention. One study indicated a significant positive effect of 
the intervention (Stewart 1998) and one study indicated a significant negative effect of the 
intervention (Holland 2005). Three further studies were equivocal regarding effects. The 
overall meta-analysis provided no evidence that the intervention is any better or any worse 
than treatment as usual with an odds ratio of 0.88 (95% CI 0.54 – 0.99). 
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Home based education, compliance advice by trained nurse 
versus treatment as usual 
 
Home based medication review versus treatment as usual 
 
Inpatient and pre-discharge medication review by hospital 
pharmacist versus treatment as usual 
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6. Recommendations for Potential Research 
For this review 860 studies were extracted (mainly from the US with a limited number available from 
the UK). These studies were evaluated according to effect size, quality of design and whether it was 
a Randomised Controlled Trial. A scoping review grouped interventions identified within these 
studies into four fields as described in this report: Discharge planning, multi-disciplinary geriatric 
assessment, discharge support management and educational interventions. A limited number of the 
studies extracted were then suitable to be combined for the meta-analysis outlined in this 
systematic review. 
The findings of the systematic review of these four fields suggests that a recommended strategy for 
development of an intervention for potential research on reducing readmission rates in East Kent 
Hospitals University NHS Foundation Trust would be to develop a factorial intervention. This would 
involve: 
1. Educational components, including consideration of involving Pharmacists and liaison 
with community Pharmacists 
2. Individual case management, involving a named person at discharge 
3. Any intervention developed is likely to require skills and capacity within the Trust to 
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Appendix I: Medline OVID Search Strategy 
 
1. exp aged 
2. geriatrics 
3. homes for the aged 
4. Health services for the aged 
5. geriatric assessment 
6. geriatric nursing 










17. or/ 1-16 
18.patient discharge 
19. aftercare 
20. continuity of patient care 
21. patient transfer 
22. post discharg$.tw 
23. postdischarg$.tw 
24. post hospital$.tw 
25. posthospital$.tw 
26. predischag$.tw 
27. pre discharg$.tw 
28. Patient discharg$.tw 
29. discharg$.ti 
30. ((readmission$ or early or premature or care or medication or destination or decision or 
decid$ or support$ or prepar$ or process$ or plan$ or system$) adj6 discharg$.tw 
31. or/ 18-31 
32. 17 and 31 
33. clinical trial.pt 
34. exp clinical trial 
35. random allocation 
36. double-blind method 
37. cli$ adj24 trial$(.tw 
38. random$.tw 
39. or /33 – 38 
40. (animal not human).sh 
41. 39 not 40 
42.32 and 41 
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Appendix II: Study Methodology Evaluation 
Sheet 
 
Clinical trial checklist: 
Conduct 
 How was the randomisation carried out? 
 Did untoward events occur during the study? 
Analysis 
 Were the treatment groups comparable at baseline? 
 Were deviations from planned treatment reported? 
 Were the results analysed by intention to treat? 
 Was the statistical significance assessed? 
 Were the basic data adequately described? 
 Do the numbers add up? 
 Were side effects reported? 
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